Solid Tumor-Induced Immune Regulation Alters the GvHD/GvT Paradigm after Allogenic Bone Marrow Transplantation.
Growth of solid tumors is often associated with the development of an immunosuppressive tumor microenvironment (TME). It has been suggested that the influence of the TME may extend beyond the local tumor and results in systemic immunosuppression. Here, we utilize two murine cancer models to explore the influence of solid tumors on the occurrence of alloreactivity-driven GvHD and graft-versus-solid tumor (GvT) effects following MHC-mismatched allogeneic bone marrow transplantation (allo-BMT). Melanoma- or colon carcinoma-bearing C57BL/6 mice did not develop GvHD after BMT even when the bone marrow inoculum was supplemented with donor-type splenocytes. This protection against GvHD required the presence of tumors because its resection prior to allo-BMT promptly resulted in development of GvHD. In addition, tumor-bearing mice given T-cell-depleted allo-BMT (allo-TCD-BMT) failed to develop GvHD and also showed significantly stronger GvT effects than mice given allo-BMT. The GvT effects in allo-TCD-BMT recipients were associated with profound changes in tumor-infiltrating cells compared with that in allo-BMT recipients, with significantly reduced donor-derived regulatory T cells (Treg), increased cytotoxic effector (IFNγhi) CD8 T cells, and increased M1 macrophages (iNOShi, arginaselo, and IL10lo); the use of macrophage-depleted bone marrow abrogated the GvT effects. Collectively, these results indicate that the presence of M1 macrophages may disrupt the generation of donor-type Treg cells so that the immunomodulatory effect of the TME can affect systemic immunity. SIGNIFICANCE: These findings show that cells such as T cells or macrophages in the bone marrow inoculum may interfere with the systemic and local immune reactivity against tumors.